TITLE OF THE INVENTION 
ENDOSCOPIC SUTURE APPARATUS 
CROSS-REFERENCE TO RELATED APPLICATIONS 
This application claims the benefit of U.S. Provisional 
Application No. 60/395. 077 filed July 11. 2002. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

2. Description of the Related Art 

^ <fc -5 !i! ® «t St M S n T V i S . 

W:ftil3aftfiS5K (Gastro esophageal Reflux Disease = GERD) t& 
m^Wiift^m-tsam\^\z^^mm<D—:>X$>^o Mfi&^tVX Heartburn 
(B^^tt), ^m.iH(D mucosal break i^mmm) V. !^i^m^.X^ V) U 

i!)^^mm<D^mi}^:k^^^^i^i!)^^mm^'jii'mii-r^mm^^^'^\zgs^\^^zL-A^ 
^m.x$>^o ^umm ii h X \t±m.T'S^izw^'r ^mmm (Lower 

Esophageal Sphincter= L E S ) ®«ltg*t<£-f b, PUd^ifeilrt IdiSSSKf S 

z.t\z^r)m^-r^. 

GERD (Dmm\t^\z^u h >>jt>y'f >t t'i5'-i?®sm^tijj»^^j®g# 
*5ff Ti^btiTVis. mm<o GERD x$>tntm^h^mv. mm'hmwx^^o 

m^mmm^m^ftmm<D^'-:^x\tmm\z^^^mm^i!)^fi^-^ < . 



1 



GERD -ci-n^m-^m-A^mm-^n^o ^^mum^^iyx Nissen 

fundoplication Toupet ^J&^it <fT:^t)tlTViS. 

^J^^^, f^^i^ffliH-g-ggiibT, :5|^@#fFm5. 7 9 2. 1 5 3^^jiffl 
m 10-500318 ^^^). 6-44, 913 ^^^SC^ 

i|tM¥ll- 3 1 3, 8 2 6^^«3&t^^nTVs5. 

^Hi^FfF^S. 7 9 2. 1 5 3^§^iiffl» 1 0 - 5 0 0 . 3 1 8^ 

&tJt«Nf^¥6 - 4 4. 9 13^^««, (^«M©3tfi:^fCiil'&^®55^ 

815 * ^ jfflj U TiH-g-r S J; -5 13 o T S . 

*fc.#M¥ 11-313, 82 6-^^#«, i^mm(D^i^m^m\z^ ^ 
tiTVis. %i^m^n\zuz^-7s(D%^^\zwLn^nr:itis,nm=f-\z^'oxm 

m.^\t^hii%\z. mnmi'\z^':>xm^M.^^^um\z^m-r^^o\zis. 
b*^u:^7!)^^, tffiebfc^H#ffii5. 7 9 2. i^3^mmmm^^ 

1 0 - 5 0 0 3 1 ^^<lkm. #^¥6 -44. 91 3 1 1 
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-3 13, 8 2 e^^jkmo^ho^it. \^^-rn%iHmm<D9ci^m^^(Dm^\zm 

m^it^^m.mm&<Dmm<Dr:H!b\zAj:mf3i^^mm'r^tcib\z^ 
^m^r^ ss^ « ^ © -sb ^ k §i -r ^^jm** * wm\t-§^m.f3iE 

(DUmhit^xm<. ^^P^J&m<D^mm (mucous membrane), fpm<Dmm 
(proper muscularis) , ^^#J(Dill^ (serous mevihTane) iz^i)^tlX ^Ki . 

n\z^mmiimm(Dmi-iM\^^mmii^^t^o ^rc. ^tvxmm-^^^m 
^<Dmm^mfSi.'r^iz\^mm^my)Ti^/vrc±xmm^mms mm^'^^^ni 

(Dr\ziiLm-r^mm^my)7i^t5<Dib^mmx$>^o ^-ox^^mmizxmmvft 

mm\z. mxitmmu^(Dmm.f3:m^^rT^rcib\z\-i. ffSLm(Dmm$>^ 
\^^\^mm^x^^tbxm^\yx-^^:iiif)^!i5'mx;^^7f)^. ^m<Dmmxum 
B & s V i « n n * D o © *i ffl n -e * s . 

^mmit. ^i^mm<D^mmmz7':/u-^v^'r<.^i^um^ui^upi 
\zm.r)ji,/vxm^x^^p^mmmm^mm^mm-t^^i:iz$>^^ 

mm^mmu^^mvx. 7b^'Dmm\Hm.m<D9ci^izmm}^^uu^m^ 

u^^m^^^^m^ut*^iE>i3i^if^mmmm'^mn\z^\,>x. msb^jw^b 
^^m\z\^ifxma-r^mn^^^vx:^r) .^(Dmc^iimmp^m 
m^^tm^un^Mizm^nrcmmm^m^mmvx^i). mmmm^^ 
mtimmm^m^m^xmtmnmnj^^^^'^miifSi^x^y). wih^ 
^mm(D&^:^]^\zMvxmm'r^:»[^\zmmmnm^m^^Wi 

pJtg i J& o T Vi ^ F«3«^ffl €r § o 
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m^^m^M^mm^i^mm\zmmr^^mmummmti^Mcmi^rcif^^m 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 

m 3 tt. mmmmm^^v,m 2 (DA-Amiz^om^mo 

m4it.mmmm^^^\^.m2 (DB-Bm\zmom^mo 

m 8 mmmmm<Dj^m iii^gii®5fe^^o)iBE»fM®0. 

mi 4\t. mmmmm^^L.m^mm(D^^^(Dmmmmm. 

mi 6 A\t. mmmmm^^v. ^m^-hcD^mm. 0 1 e b. 0 1 e ctt 

0 18 A«. I^IIJg?^BI(D^J^^J=£^b. ^ttS^- h®^«0. 0 1 8 B« 
;^ A* — gl5(D»f®0o 

0 19 *:^?^om4(D||JS?^^^&^b. I*llgilffli^-&^S®^«0, 

02 0 mmmi&Wi^^L,m^mm(D^i^^(Dmmmmmo 

02 1 I^^JgJ^II<£^b.ii5-&^S(D3t^aBO¥M0, 
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m2 2\t.mmmmm^^v.m2 o (dc- cmizBommm. 

0 3 3«. mmmmm(Di^m^^\^,m'^mm<D^t^m<o^\simmmo 

03 ^mmm^^mmm<Dmm^(Dmmmmmo 

0 3 |^ai*$|-OMffi0. 

0 3 7(^, l^j£Stif-03^j^SIS(7)»SEI^fi!IM0. 

04 \Hmm^^mmm<Dipmm^mo 
04 2«, pimmm^mm^(Di^mwimm. 

DETAILED DESCRIPTION OF THE INVENTION 

0 1 -0 1 0 up^mmmm-^mmo^m 1 ommmm^^v, 0 1 iz^tih 

mm 1 UilFU2 pIj^i4<&^-rs#AB15 3&t;t:i-n-li-jl/n- H 4 t 
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T®^^^ :/i 9 ->-:^ 2 ost)f^f(lSfpgP2 1 td^sflifig^nTViSo 

:7^y^1&ilg, 7}?ux^ix>, 5itU75K, Ti^'J-i'^H. ^n^v^y. 
#®I^BlM14x^X i^5^3--:/^^MI43'f 

::(D'>-7. 2 0 gJ^ffl7^>-:/2 2 J:oTF*3«M 1 ©ffABB 3 f'SS 
2 1 «JE^^T 1 2 Ojtf^lHS*^: 1 4 ©ia^tr^Jt^tlT 
Vi^o dOv' — X 2 0 ©^i^lCJiv' — X^i^gB3 4:6^3giiS:^ nXVi^, 
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©TSB^-X 2 7 ^:5p^4;^®±8g^-x 2 8 t*tsvitc:*HplbT|gtt ^.nx 
v>So $e.{c:, TBK^-x 2 7 <7)5fej^BB(e:«Jhgp^— X 2 8 fc:i«g50^oT^m 
f 2 9 75^^tte.tlTViS. tJ^oT.^A- 9 ©F^SB^C^TSB 

'^-X 2 7 t±gB^-X 2 8 &r;f5fe^'^-X 2 9 J; o TB ^tl^MSffl S 
M 3 0 *t|S;tt ^nrViS. T^K'^ — X 2 7 — X 2 8 tOM 

f;itt3feSffla(^|pI:d^c>TIBPt--5MPgB3 1 i)mm.m^m3 O JcMilUT^tt 
e.nTViSo JlOlSPgpS 1 «5feS^«fiegl5 7 >:^^;H 1 i:*HR]L, 

ffiit^i 7f}^m^i2^^^o\zm^-^nx\^^^o 
m 4 id^-r J: ^ iz. mm^^y zfi 9 wtsp'^-x 2 7 id^fc^&^fejicufa 

3 2 <Z)S)^gKlc::fettSi|@;&|fl]®tt'KgBtr«HlftH^$!l^e 1 8 OS^-X 2 0 (h 

*H6i-rsm3i?t 3 3 55tigt:j-e.nTVis„ ciokji?^ 3 3 iz\ti^'-xmm^3 

4 5&^fei:ii^@^$nT:fe — X 2 0 i^S^^tlTV^^o tJ^oT. — X 

2 0 \zmm-^tirzzfy '>^rmM 2 3 tti^-x^i^gg 3 4 s:SjibT:^f-r Hf*3 

1^3 2 STMSbTViS, 
@ 5 ic^-r J: -5 ic:. v'^SB^J 2 3 <Dm&:m\z\t:» Ki^E 3 2 <D[^m 

;^f-r Hi^iB»3 2(D^mmu±-:^\zM^'oxpimmzmm'r?>mm:^^ h*F*3 

6 <£WbT:fe»3. Jl®j«ft:^!f-r Fl^ie3 6 «$fei^^-X 2 9 izmn^tl 

mm^^ Hi^i^ 3 6 im(D^m^u tvxo^^^sT^-zfjv 3 s 

iRW^tlTViS. Xt^ — :/;i/3 8 tt> ^ 6 tC^-Tcfc-p 

X 5^ > U X # o # « 7C * S ^ M « J; o T IBS n ^ 4^ J63c $ n T 

ViS, i-J&rt)-^. Xx-^;i/3 8tt*B153 9 \Zisi LXW.M\Z-M<Dm^ 4 0 
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^LT, }tft:«f'f HI^IB?3 6 iZi\SL^^nrcX'r-Zf)V3 8(D^m4 1 ©i^ 

vf^n. z:<Dmn4 4<D\Hmm\z^vf^mmm\zumB4 s-dmn^n^mm 
2^r;f5fe^#J^c:tt©^*>e.J5:s§^tl»4 6*?i8tt^nTVis. -eux, #□4 

4 fc«:in<&KS-rs J: 5 \z^nmu t\^x(D^iirzy- h 4 7 i)mn^n, 
:i(D^\fiy- h 4 7 <Dir\.mB(D-m\tmm4 5 \zmm.^^\zwx-^n.mK> 

®Hiaii^ltaP4 6 (d^tJt^nTti'S. Z:®^tt5^-h4 7H, «*J;^«. 

^T, 0 2 iz^-r^oiz. f^mm 1 ®if Agi5 3 lo-x 2 0 ^isjiffl7^-y 2 

1 9 3 1 t<&^|pI$-BrS. ^^-v »y 1 9 ©l$ft;«f'r H F*3lS 

3 6 (7)f^B15}::X7^-:/;i/ 3 8 ^^itx^-rs 1 1 ^mmw 1 8 2 

Oi^^^^yi 9 0Ka7^3 3 t<l:v-XSi^g|5 3 4 J:; T^i^-T » 

^7f)m7 \zm-r^'^\z.^i^m.m(D^mm5 ox$>^x. ^ommms o 
/vxmmo)m.m3 5 o a. 5 o h ^m-^-r^m-^.^^ y:f 1 9(Dmo^3 1 
^wmm 5 0 (::siabT*fr6]$-&^o 

^tc.jejt^tf^ 1 2 ®aif^gB2|5:# 1 4 <&aifpbT'>-x 1 3 srHifiis-e-.jfi 
m^i T^^^y-:/! 9 (Dmmm^ms o*^ewpgp3 1 ^ift-vx^^ ^zf 
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XI 3^if\-Lxmmmi 7 (om^^mmvxmmm^ o a. so bicMi^is 

^tii:&^^m^^^zi^iz^r)^ fflj^gpi 7&pa#, JCitBPi 7<£miiig|55 
Oa. 50blCffbaTSo^^:{C.X^'f^l5 <&^^-si^if, $ -& ^ i , }GJ# 
gPl 7;e)t^C.JE2J#g5 1 7 {CioT^i^BBS 0 a. 5 0 h^mmt^o 

3 Sr^LTffii^gU 1 7*^^3ib. ffiJ^SK 1 7 J: o TjfiJt C 5 0 a. 

50b&MPgB3 9(DM@ffi^ra3 0 izBl^jittSZitif^X 

z:®t>iM-r?.^fiJgB 1 8®^^jJtf^Bi52 1 ^^mi^rz^mx.mi^:^ 

>'^gp#2 3©MJl(ci:^Ty'y 3 5*«:^f-r Hf^lffi3 2 50^^}^ft;y 
'T HrtE 3 6 ■^m\zmmV. m&:ff^ HF»3lffi 3 6 tCUR^StlTVi^XT^-:/ 

;U3 80SBI53 Sizmm-r^o :^y->y 3 5 ^Jc:tfJi$-&'5^:. 

;W3 8 <D^j^4 1 ttSit:^?-r Hf^l^3 7 (0(fi^BB4 3 ^fkKi MX. mm.:^ ^ 

\^ns&3 7^^ibmn^3 1 iz^m-r^o 

tl£oT. 0 9(c:^-rJ:'5lc:.x-7^-:/;P3 8tt4^^-/^i 9(0^^lSffi^^3 

0 tc:5i€r>isn:femiiigK5 0 a. 5 0 hiz^m-^ti. ^m4i\tummso 

a. 5 0 b ^milb, ^ ^fcStt'>- h 4 7 *:K®-rS. 

X^ — 3 8 5 0 a , 5 0 b <£:Kii-r -5 1^, 7.7-—^ 

;V3 8<Z)^i!j^|R](;:jiai^g|55 0 a. 5 0 b;5^*l¥$n<5*5, ±gB^-X2 8j5^ 

;i©4^M-e.iej^ffi^ 1 2®x^-f^i 5 &M*'\i^i&$-a:Tjejta5 1 7 

<£IB< rffliUBBS 0 a. 5 0 b«ffiJtai5l 7 55^ ^ IBJJcSns. 

1 ®#ASB 3 ^^Ji^it^ ^. :/ 1 9 (D?»gB4 5 ii^^^^il/— h 4 7 

?&«&tt. ^tt'>-b4 7 7&«^Yu/:/i 9 t^j-pat^ns. 

tieoT. S 1 0 {C^f J: -5 Id. ^m^U 5 0a, 50b (CXt^— 3 8 ® — 
^?fO|«Ig|54 0*^Milb.-7&®mi^SI5 5 0 btcSgP3 9*^g|L.ffi;^®JiaifglSI5 
5 0 a fc:^tt'>- h 4 7 <£:ft'bT^«g4 1 *tMb;tJbiMt;5:So Ud^fe, SIJ 
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h4 7Rnmm^5 0 a, 5 0 b jO^ ^^tt S ® SrBJ^ JhT S il .i:*^-^ 
ffiit^T 1 2 ICctoTffii^gE 50 a. 50b^ + ^«y>^19(DMPgB3 1^^ 

tiTK:ftiIiS*»it3S (Gastro esophageal Reflux Disease = 

GERD) (DrnmizmrnvrchcDi;. mn^e nzmm^e 2^m^r^m^iz 
mu^^izmi&vx9ci^m0S(.^7 ^^r^me i\zm\^^^^o \^mmi\z^ 

1 7 {c:J:oTffii#-rs„ -eUT, 6 5 ^^JEJ^gp l 7 icJ; 

oT^^ 1 9 ©jasffl^ras 0 \zm^7L^. i^mmmme 5 fcx5^-:/ 
)V3 8 ^wmiyxm-^-r ^ :i t\z ^ v) , mi 2 \z^-r^o\z, i^mmnme 5 

mi 3 ~0 1 8 «m 3 (D^JgJ^^S^b. ^ 1 omfiJ^^i:l^-«^ai5^^ 

IIJiS?^tlfc::fett5^^-\"y 1 9 ®_hgB'^— x 2 8 fcffi^-rspIK'^— ;^ 7 0 

«. 5£J^^-7. 7 1 IC^^ bT|g^tr> 7 2 fClctoTiT^^lfilfCllIffiie^EJC^t 

■rjs:^)-^, ^it^-x7 nz\m^mmx=i^mzm^^ti.-M<D^mr'- 

A 7 3 7 4*^j^{3c$nTli^. rTK^-X 7 0 oS^SUfc: 

tt«-g-|HIBR7 4 Jrfit'g-$nsec'&OaB7 5 *5^tt^nTViS. ^KOM'&agK 
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nli&^-x 7 0 ©^-^Q^K 7 5 ©»^gK{c:«i^Ji)±;&{c:^ai-r«)l«8B 7 7 

Hasp 7 7 7 1 t©Mtc«««*a, MUD «fe^®#^tife7 9 

d^iSlt e.n. Blid^-X 7 0 ^rT^'^-X 2 7 ii^ff J; ^ \^^^^¥i 

^f^y-f 7 8 «3gi^si5«2 5 tC]gi^$nfc->-;^ 8 0 fcjiiiefiEic#a 

$n. F»3«il 1 ©if ABU 3 f3?&oTSf^gB2 ^T?#56mTViS, '>-X 8 0 

7}?'JX^l/>. 7ltUT5F. Tj^U-rSH, i!^^)^V^y. #@^nJMftx^ 

->-X8 0 i^-XG 1 tl^me.#AgR3 

t«^oT.i^5ISif^gP8 1 lc:J:oT^fpy-1'-\r 7 8 Sr^^lf ^ KSSB 7 7 «^>f 

^-X 7 0 (Difcmmi!)^±:^izmm\^xmam3 1 5&«±^r{c:*:^< mp-ts 

^fc. nrHj^-X 7 0 t^tj-^nfe#jP 4 4 «^tt'>— h 4 7 fCj^oT^ 
^^tiT^ 0. :L<D^n->— h 4 7 IC«X7^-:;'';W3 8 ®5fe^4 1 IdM^Sb 

[nl-rSSttS^- h 4 7lc:tt/jN?L8 3f)^mVf^n. Jl®/jN?L8 3«*A*'-rt)a! 
8 4 tiSiiUTViSo -eLT, X5^-:/;P3 8 0$lca4 1 Ji/jN?L 8 3 SrMii 
VXtl/^~\H^8 4 tC^A^tl, '^±®4 2 «/h?L8 3 <3DPiBlt8 5 

:kiz.m3<Dmmmm(Di^m\z'D\^^xwim'r^ffi. m i ©^jsj^nt^a-r 
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^-B-.ffii#gl5l 7 \Z^-oXm.m^5 0 a. 5 0 b ^fE^-T ^ 1^. ^^l^f^SP 8 

1 \z^-Dxmi^u^'^ 7 8 ^m^\-r^o 

Tff uTfrf e.n. m^hi>7 2 ^fe^^^^^i utpj«i'^>-x 7 0 (D^mmf)^±:^ 

lciHllljbTMPg|5 3 1 *t±;^tc:*:€r < MP-rSo 

^LT, ffij^gBl 7 \Z^^Tm^Vr:im.m^5 Oa. 50b?&PlPBP31 
*^e>^^ :/ 1 9 ©^asffl^ra 3 0 \z^\^ThtiZ. tlz^r) . UWi^ 5 0 a . 

5 0 h^fKmrn^zR-DX^^ yzf 1 9 (D^&mm^ms oizm^ji^tsziizifix 

^HU3i$-&^ i:. 23^£:frbTy^y'>^35 \Z ^ -o X Zf 

)V3 T.y^ — ZfJVS 8<D^m4 1 HSH^-r Hl^ja!3 7 ©fl^BB 

4 3 *mo®A.sit?tf-f Hi^ie3 7d>e»wpiK3 1 td^m-rs. 
mm^soa, 5 0 biz^m-^n. n-imm^s 0 a, soh^nm 

fSo 1 \t. $ V— h 4 7 0/jN?L 8 3 $rKilbT*n-|^j© 

8 4 izmX^tl^o ^hX. ^^4 1 ®^ihffi4 2 «/h?L 8 30Pigfc8 5lC 

**SfiJ^^»cj;n«. nI»r^-X 7 0 tdJ^oT^^-y::/! 9®liPBB3 1 
&;*:^<MP$-a-TSfliaaP5 0 a. 5 0 b *J[SISH JcHo T^r ^ :/ 1 9 1^ 

\z^\^Ti,ts:iti!)^x^^o ^ttv- h 4 7 3 8 <z)^fe)^4 

1 S:JRjfi^-rS:i!j A*-gB 8 2Sr^tj-'5^:tlCj;0. X^— 7";!/ 3 8 ®5fe^4 1 

njfij^ssTtt. jiBu^-x 2 8 \zmm-r^'^m^-:^ 7 0 j&ttaiii-rs.ta 

fsi^. mi 8 tt^tt->- h 4 7 (D^mm^t^'r'hcDx, h 4 7 

?L8 3 <Z)Jlja)6>e>*A* — gB8 2 (DfliJMldjiiggbTX U h 8 6 <£igtt:rct>© 
T&S. 3:®J:5lCX'J!yh8 6 <&^tt5 Jl J;oTX"7^— 3 8 
«4 l*«^tt->-h4 7©/jN?L8 3 ^Mil-rSISfC. X U -/ h 8 6*?i£li-r 
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$nfe^Msa'7-fi'^3&^6;5:s:/y->^gi5$j 9 3 :^9i, tt»S0f-9 
2&cK:/-/'>^Bi5«9 3 (omitiQizmi-f ^tifc^mmi^m 9 4 ^;*^^«ifi!ts 

'>-x 9 1 «jf ASP 3 <Djaft('ji«!oitg35: J: 5 izasmi^^^'r^Mn. m 

^^tiTViS. Uil<-rsfc»tc:^®Mp<»v5^iAD®:/^7.5^^:/i^ 

7C ^S: W f ^ ^ S # Id J; o T $ n T V i ^ . 

^fll^fpg|5 9 4«> 2 2f:0'>-X 9 1 ©ia^^lClgtt e> tlM'>-;^ 9 1 
i|g'&-rSSif^gB*<*i9 5 2 ^©tf ^tf9 2 ©ifiii^lCligtt ^nMff^tf 
9 2 *|g'&bTlll^l3:iiji$ii-S«f::^^'r 4^9 6Rt;2 2|s:CD:/»y 'Vi'gB^ir 9 
3 (Di5:i{t:1^\zm-fe,nm':f^y^^'mm9 3 bTl^^fcii5i$-a--s:/»y 

tUm^^yZ^l 9®TgB^ — X2 7 lc:l*2*®4'^#f9 2tC^;SbT2* 
(DfJ^ Hl^lS9 8*t^Jt ^nXVi^o J10 5!/-f HF^lBi 9 8 ««fft:j5f-f Kf^lBS 

9 9 S:frLT5fe)Sg'^-X 2 9 »C^tte.nfcSit:3tf-f Hf^lS 10 0 fUjgSbT 

-eUT, cfSt^9 2*i^'f KF«gl0»9 8. m&iS ^ \^ \H1^9 9 JScZf^mm. 

•^^ 10 0 iSritjif ^ J; {dj^oTVi-So c:©^ia^-r ff^k i o o 
®F»3fi!J. •tls.t}^^^ V ':fi 9 (ommm^m 3 0 Mtd«JiT:3^|oilc:x U h 

10 1 *«|gfrte.tlTVi'5o 

^^tf 9 2 tt, 0 2 3 B Id^f J; 5 Id. 3fe«BB*miiSllB 5 0a. 5 0 b fd^ 
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-:/;n 0 3*tjRift^$nTViS. 

n^M I04t. z.n^7.V vn^^ i o 4 i£jii^-r^:3^4^0:/U i^SK 
10 5 ^^^^tlTVi^o 

:^5"-:/;H O 3 J; 5;5:S3feT?^^$n«o 02 3 COcfc^lCfrJ* 

SB 1 1 6 (DM^fCX h ^yn^M 10 4 flcldigfrt &nfeHJ^gB$t 117* 
Wia^J^lcJ: 0?^fi!£-rs. -eom. ff'^BB 1 1 6 b fc^. -?-<Z)gB^J-* n 

^«irf^figj^-rs z. t-e:/u v'gB i o 5 ^m^-t^. i i 6 

^ttl20~500 tMS b Vi. ZKD Jc^ii^l^i^TJ^^-r-S d .fcT. 

Xh'y/lSP#l 0 Ah^Zf^} vVn \ 0 5j&t-#:-C?^f3c-C#SIltTS!|jinX 
h)&<^<;a:-5i:^it)lC. :/U v-J^ l O 5 «M#2nTV>-5©T5l3S0 3Sft 
feiiiK^^So -^-UT, l O 3 h »y /IgBW l O 4 9 2 

e,l^gB(C#A$n. :/U ^>>^gBl 0 5«XU h 1 0 2iS^^9\-% 

id . m 4 ® SI ® ffl tc: o V i T Itt ?g -r S . 
ffiJ^SBl 7 iCJ^oTifiJaSBS 0 a. 5 0 b <&fflj^ b. ^ :/ 1 9<D^flMffl^ 
ra3 0 51 #ji=trf^ffl«m 1 ®^SS0«ltl^ C -cafes, mi^gBSOa. 5 0 

^-r ^9 6 2r Mils -a- -St. 2 2tc©tf^th9 2 d^l^l^lCMii b. ffStf9 2 J&t 

:^-r Ki^ia!9 8, m^-n^ Ynm.^ ^-BLXsmm.n^ o o \zii^ h$ 
n;5:*^e>Wii-rs. -^-bx. 024 \z^ti^o\z. x5^-:/;i' 103 *jRiWb 

fctt»^tf9 2 3&«mi^gB5 0 a. 5 0b *«jlbTfl!lP 4 4 :f5^ ^ffl-T S . 

^y '>i'S15W9 3)&«Mji-rS. -^bT. y -y v'i'SB^J 9 3 <D^)^gBT;^-5^-y 
;H 0 3©:^ h'yAgB$Jl 0 4<£}¥bji*So X hy/^SB^J 1 0 4*?* ^tf 
9 2<Z)5fe)«g|5*^e»^tH-rSi:. X h-y/tSB^f 1 0 A1fi-»>^^7fhX':r ^) 
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:kiz.M7.^^ ^9 6 Sr^ii^-B:. *^tf9 2 ^Mi^SB 5 0 a. 5 0 b 75^ ^ 
5lfe< miiiBR 5 0 a. 5 0b \ZXy^—:/)V 103 l/^ttdt^O. 025 

fSiiS. 7.'T — ':f)V 10 3 «X h 10 4 ^^'ftJtCjtoTVi-SOT, 

H 1 ©^JgJ^Jg® J; 5 IC, Jgy<*:CD^tt'>~ h 4 7 *_t8B^-X 2 8 MtCffi® 

0 2 6 2 7 «m 5 O^iSJ^M^^^b. m 1 S:r;fm4 

- « *K SB « 1^ - # b T ?g * BS f S . 

22|5:®if^tf9 2 <DF^gRtC«/1-f 1 0 B^^JijieftlC 

wasnrviT. ->^gKit i o 6®ififi:^tt^-/->^x^-f ^9 7 

icsi^^nxvis. 2 ^^(D'fv '>^gB*r 10 6 fctt-?-n-6niii-&i«i^ 1 0 7 
jfs^tiTVi^o si-g-^ 107 oiafi^i^ttr/^yv'^x^-r ^9 7 e>^^a5fc: 

4^i<ox h-/ytgp$fi 0 s<D^^:^\^(D^mmz^m-^nx\^^. 
)!R,\z.m^<D%mmm<o^m\z^\i^xwim-r^o 

fflf^SBl 7 {d J;oTmi^gU5 0 a. 5 0 b b. ^ >y :/ 1 9®^!l®^^ 

^13 0 ^c5I^J2i^^^. mi^^ 5 0 a. 5 0b (3 2 ® ^t" ^ IH" 9 2 Sr^fllf -5 
f^ffl«^4©^JgJ^MtllDTfeS. 

tf-;:^^-r 3^9 6 ^^ji^it. tf^tf9 2 *j!aiilBK5 0 a. 5 

0 b75^^§lfe< i:.m«fi8P5 0 a, 5 0 b IcH-^^ 1 0 7 *ta^$!| b fc^^filTX 
h«y/tg|5*tl 0 8*mO,X 1 0 8 d«->^<Dmi^g|5 5 0 a 

\z^m\^rz^m^}ifs.^o 

1 0 7 ^i^XS.mnm *J^f3cT-5. Jl<DiietXa«-JK«IlC^1># 
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^ tiT -5 t;? g T n « ^ (7) J: 5 75: % (D T t) cfc o 

izwvmnb^o ^zsBumn^s o h(Di&mizmm\^^^. j v h::^^ -^y* 
ifii^BBs 0 ^a\z^\^¥i\•^.nmzm^^^\ o ? cDM^<£*0iLTi^rxas@ 

7 *^»f b. ^ofcM'&^i^ 10 7 <&^*:^(c:[HlJRt-S. 1 Sr^/ 
V Y^v=y\^m.^(n>^9\-\z-^m< Z-i^Xz^r^^^^t^^T-r^. 

^m.mwm\z^n\i.um.^^ o a. 5 o \> (d^^^^ .m\z^w\zm'\:.tz.m 

-g-^ 1 0 7<D:^$lc:|g^bTi^OfaSr#tt^C:<i:d«T#.imiifeBP5 0 a. 5 0 

028~034A. 034B. 0 3 4 C ttll 6 ® SISSJ^M b. ^ 1 Rt^ 
^ 4 <D||JgJ^88i:|^-#}filcg|5^J'ttl^-#^<£#bTlftl«*#|ilS-rs. 

i*r«Mi cD#AgB 3 im^fijg® 9 0 7&t^tte>nTVi^o ;io^$ii^g9 o 
Ji, 1 ®#Ai»3 {r^oT^tt e.nfc 2*©>'— X 9 1 . Jine»'>- 

X 9 1 Ic:jiigeffit3ifil$nfc4'^tf9 2B:t;4'^tf9 2 ©ia^^gMlciiStt 

^$(isif^BP9 4«, 2 2^©'>-x 9 1 oy'&.'SLmzm-^^nni^—Ts 9 1 * 

i^-^-rs^f^gP^^^^ 9 5 2 2^®ffJ^tf9 2 ©jfi^S^lC^tt ^tlM't'^tf 
9 2 <£iK^bTl^l^(Ciiji$1i:-5#fX^-i'^9 6 <t;{i^ ^^^SnTV^S. 
^IC. |^«^ 1 ®»AaP3 {c:«2 2|5:©S/-X 9 1 ^:«SiJtc: 2 2|5:0Dili'g'i^i%ffl'> 
-7. 1 1 0 5&«^^StlTVi-5. ili-a-i(i^ffl'>-X 110 2 

8 ic^i^^tiTVi^o Jin^iii'&iif^ffl^^-x 110 tc^iii'&i^j^! 1 1 1 ti^m'm. 

$tl, m-^^i^s 1 1 1 >^l 9 ®MP 4 4 STMS^tlTViSo 

^bT. Z.a^m.'^^^ Ill ©3^firi^g|5(c:^i^jp 4 4 <Z)^[6]bTJl/-yB8 1 1 
2 75tJ^fijt$nTViS. 2i^<D^^^\^ 2<r>m.^n^i5.m\Z\i}V—':f^\ 

1 2 1 1 3*t^tte.nTVis„ flijP4 4om 
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:^Mmmm\t, ^nbm^^^m-y-x i i o izm-^^ i 1 1 ^wmv. ^<Dm&i 

ffiJtSPl 7 (Cct-QT^ai^g^ 5 0 a. 5 0 b ^ffiit b. ^ ^ :/ 1 9 (DMSffi 

^W3 0 izm^&t5i^mumiRz^^4(Dmmmmiim\:^t^!&^o uw^m^ 

0 a, 5 0 b*^^-/::^! 9 (Dmmm^ms O ^c:§[#Ji^fc'^.!^j^aJSif^^^B9 

4otFx^'i'y 9 6 ^mm^'^^t. 2^<r>fp^M9 2f>tmmizmmiy. 

^9 21fi'»-( Hl*llffi9 8, }ifft;<f-r Hl*rlS9 9S:tKS]t:tf-r Hl^rlK 1 0 0 Id 

;^/'r ^^-^tifiifi^mm-^^o ^lt. 0 a 1 ic^-r 5 tc. X5^— 1 0 3 

<£JRilftb;/S:t|'^^9 2j0^ffiiilgB5 0 a. 5 0 b<&MaLT#jP 4 4 35^e>^m 

;i©i^.fl!lP4 4tc:;v— i 2 dt^i^jUTViSfcfe, 1'^$f9 2©M 

fiSSj&t;i^-:/BI5 1 1 2 0f^gB*®-:3T^^gB 1 1 3 55^;i/-:/g|5 1 1 2\zn^ 

Ts. ii^^^MT. F^^^ 1 (Dm^^2m-xm^^ i 1 1 <&5i^j2.trt. 03 

2\z^'r^o\z.)V—':f^i 1 2 7&t^:>:gBi 1 3 ic^^ihsns. 

;^l3.tf-X^< ^9 6 ^^jg^-e-. tt«^#F9 2 *mi^lK5 0 a, 5 0 b ^ 
5lfe< 03 3 I'^-rJ;^ JC. 2*©ili-&i«f^ 111 (DiS^T&mifagB 50 a. 5 
0 b \Z^m^nf:LVt^izU^o 

'A\z. nnm 1 (Dmx^ 3 ^^nM^i^mm^ m 3 4 At-^-r j; -5 \z. 

2 2|s:®«i-g-^ 111 *mi^gB5 0 a. 50 b b TSJ^6<J 2 ^Ojil-^ 

iJfSil 1 1 ©M^SI5;&^a^©<|J^lc|imbfcJKMt3S:S. -eciT. ST. U^^^ 
1 1 OMJCjf aStlTVi/S: 2 2|s:®i||-&^^ 111 1 
(D^XS^ 114 <&0^"rs. 

mz. ^^^9 2m\zmm^nx\^^rzm^^ i 1 1 ^^mm\z^m< t.m. 

KD^nm 1 1 4«#:ieF^{C#A$n. 0 3 AB\Z^t^O\Z.~:^<D^^m^ 
5 0 aOfitJffitcSEMt-^o 

tti^#f9 2fl!|lr#)i$nTVifcili'&^!i5i 1 1 lS:a#®#:^1^T 
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1 1 Sj&mi^llKS 0 h(OjS:m\zmmVft^. J v V^vl^'^^W^^^ O b 
lc#L#t:j-. 111 (DMS^*^5lbTm2 (Di^(yfa i i 5 <£@ 

5 J;0^7cfl!l©ill'&i«i55l 1 l^&^t&f-r-St, 03 4 Clc^-Tcfc^fc. ffij^gg 
5 0 a. 5 0 bj&tiH^^n^. Smtr. ^SsjofciH-e-^i^ 111 <£^*:^1>t'lHlJtX 

-5, 

|ilS2^0S$j&«ie5.^T*-5:*^j!ai^^5 0 a, 5 0 b ©;»c€S. ^IC^JSldM 
^^5^<>il|-&i^ 1 1 1 (rioTjaiiJBK5 0 a. 5 0 b *?SI^(c:ili'&T?#So 

XL, fi^-z:>Kkm\Zf\^^^WL\-f^r^^(r>m^^2 0 l cD«l(dc^^03 5~03 7 

0 3 5&t;t0 3 6 (d^fi 5 (c:, mmn2 0 1 Bl^f4®5"aL-r^#:;{)^ 
^U^m^^^9V-y-:^ 2 0 2 I^U<^^<4<D5^i-:/flc;6^^?5:Sl*I>'— 

X 2 0 3 tdie.«i*3c$nTVis. 

n'>-X 2 0 2 2 0 5 i#Al$ 2 0 6 h^jt^ 2 0 7 t*^ e>« 

^^tlTVi^o CCD^'>-X 2 0 2 «pT^tt{::ffinTVi;5 P T F E^<D#K 
*^e.T^TViS ::id«M*blio jf ASP2 0 6 ©^gti<f> 1 . 5mm 

~(i>4. 0mm, P^%\t(t>l. 0mm~<f>3. 5 mmT* S t^^M* b V^o 

03 7 lC^-rJ:'5lc:, ^)^8152 0 5 ««JW#AgP2 0 8 -5^-/1^^2 0 
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^«^2 0 5 «. BfrSEJf 2 0 6 t-'ftcTfe^^^^TiViL, mi^^-V %mt>fS: 
Vi. ;i©<i:^, 5feSaSB2 0 5 «nI^i4tc:^tl-5«!|6F;0v^T?#T:Vi^Jli:*«M 
*UVi. ^ffiJfABB 2 0 8 <D^1^€l«<i> 0 . 7mm~<i>2. 0mm, l^S«(i> 
0. 5mm~<f)l. 8mmT?&Sil t*tM*bVio SISBJf AgP2 0 8 

©S^ttO. 5mm~ 5mm75«M*bVi, ^-f U — a >gl5 2 1 0 (D^l-g 
(f) 1 . 5mm~4mm, [H^it 1 . 3mm~3. 8 mmT$> -S CI i S b 

:fe€rv>. sfc, ij^'f i^— >ai5 2 1 0 ©^I'gttjfASU 2 0 6 ©nsa: 0 t> 

^'f W — 5^3 2 1 0 1 mm~ 1 0 mm^^M* b 

^-r i/-'>3 >^2 1 0 (Dmi^tmAm2 o e o^)^<£Mi^-r'5a:-5 (cx 

h 2 1 1 d^lStt ^nxVi-So X h 2 1 1 ity^ U — z^a >ai5 2 1 0 
ASS 2 0 6 ©Ift^^r^llCjtbT, lllSSit^|R]tc:#t;tTVi-So 5^-/ta52 
0 9 \tmmmAm2 O 8 a:3^-r k-'>3 >SI52 l O *J&:fc*e.3&M'IKfrfTV>S, 
Sfc, -T^ — /'^BB2 0 9 (Dg$« 1 mm— 1 Omm*t||*bVio 

■7^-/1gB 2 0 9 1 V-:^>^2 1 2 mtc. WXm 2 0 6 

gPlc:«^2 V-4^>i^2 1 3*tJg$nTV>^. Sfe, ^lV-^>iy2 1 2 
tm2 v-^>i^2 1 3«, ^n^nvi;5^:'ise-Cfe J; < , cfeSVifd 

Wm^X^ 2 0 8 OSj^SBtc:^ 1 V-:^>i^2 1 2=£SgbTfeaViL, 

mx^2 0 8 t-7^-/iaB2 0 9 iz^n^nmf3i?>^(Dzi—y^^ y^^mi^x 

2 1 0<DS)^^tm2-7-^>^^SgbT'fe^Vib, iS^-r l^— '>3 >gl5 2 1 
0 tWA^ 2 0 6 lC^n^*nS?^^fiOr:— 5^^- >^*MbT*)^Vn ^fc. 

'ht>^/v^m^mm<Dm^i!}mmv'^-ri-ftnt. '^—^>y<Dmt2'Dizm. 



19 



f^'>-X 2 0 3 \Z'D\^>Xmm-t^ v — X 2 0 3 2 1 4 t 

iH-x hu//i2 1 5 tmm^:2.-':f2 1 6 t^7zmmi¥^2 i 7 t-e^^^n 

TViS. jglfiK^^o. — :/2 1 6 ©^g«<f> 0 . 8mm~3. 3 mm, f^g«<f> 
0. emm— Smm-rafeS Jl^iJ&^MSbVVo 2 1 4 «2llg5^ir — :/ 2 1 6 

<D^^m-vmm^^-':f 2 i e tsars^^ti, $ e>f^ji^K5^a.-:/2 i e 
3.-^2 1 6 \t^7tm-v^7timmi^^2 i ? ts^s^^nrv^So 

^7cfi!lSf^SP2 1 7 <£M^fci!r*^TJi 203 202 

l^^riSi&nJtgT^-So X h A° 2 1 5 75t^'> — X 2 0 2 ©X h 

2 11 iz^mT^ z:ii\z^^x. tf2i4 (D^i^e^-x 2 0 2 -fy^i^a^^mM^ 
rt^^CD^feSJ; DaWtf2 0 ISr^ffi^-BrSo 2 0 1 (Di^-> 

— X 2 0 2 (D5fe>®gg<k 0 2 1 4^mm-^-^. m^(Df^m2 2 2 cDTtcsf 2 
A^^maifkm2 2 2®0?i(^K5!)«s<7a:o, ^^ic:#ft*ff 5 ji^js^t^So 

"?-©t#HI?K5^3.-:/2 1 6 ®f^@tt+4J'i;i:*:€rii;&*i, ite^cDi^Vi 

^^^■e*)i§l?^*t^-CfeS, ^<Di:#^'>-X 2 0 2 ©®W#ABB 2 0 

8 fc)tel^TtC^A^-a:T:fe<o ^Tz. Z. (D t^m 1 -^-^ > ■if 2 1 2 \Z ^ 0 
mmi^A^2 0 8 il7--A^2 0 9 O^lf^^tl^lgtClilSo T -5feJ&, WMtd 

mmwAm2 o 8(D^^ifkmy\zWA'r^ziii!fix^^, 
;k\z. 9\z^'r^o\z. ^7tmm^^2 1 7 ^mi^t^^hiz^r). 

#f2 1 4>&^->-x 2 0 2 i*iiciR;ft^-r^o z<Dt^. ^mTizummwA^ 

2 0 8 (D^i)iA-DX^^^mi\ZfS.^o ^fz. Z(D t^mM^A^2 0 Sit-t 

J^JfC, gI4 0 \Z^-r^^\Z, U2 1 4t::fS-( H t LT^^-r U — z^a >m2 
1 0 ST^j^-X 2 0 2 ^&flUji:tr. 2 0 9 Ji+^J- tc;^ 
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t^M2 1 4«^1^v-X 2 0 2 |^(CJR^$nT*5 0 , ^ :5fe )^ 2 0 5 H 

$ e>(c:i:0^:^, ^2"7-^>^2 1 3 (Cj;oT^'f W-->3 >g|5 2 1 0 
t#A?a5 2 0 6 <DJ^#*t5g|»T»0. h^y/12 1 1 3|ft|« 2 2 2 Ic: 

:Jt>'-X 2 0 2 ^ '^>'m&.±\zm KVj^"^ ^ t\^^ O :iLhm 
V>o ^-f l/-~>3 >gl5 2 1 0 *T^1^'>-X 2 0 2 ^&^AUfe^. iJI-S^-T. 2 

0 2 S3teMT*^^8l#fe<. 04 1 tc^-r<t5tc:3tei^2 2 2 

/JNJL 2 1 9 55«T?#TViS. j:®^, El 4 2 {C^f J: -5 (C. #H¥8 

- 2 9 9 3 5 5^^#fCW^$nfc. ^t^izmm^^ y Zf 2 2 0)5«#V>TVi^ 

<fc5 75:ifis^jgi:^-r 7 2 2 1 ^ffiViT)ifti^®^<&^ii-r^o 

2 0 1 J;oT^lt enfe/jN?L 2 19 «+5J'fr;^€r v^feje). s^Bizmm^^y 

:/2 2 oni^mrizmA-v^^o ^^x. :^&.mui^-v^^mrizmmm^ 

Additional advantages and modifications will readily occur to those 
skilled in the art. Therefore, the invention in its broader aspects is 
not limited to the specific details and representative embodiments shown 
and described herein. Accordingly, various modifications may be made 
without departing from the spirit or scope of the general inventive 
concept as defined by the appended claims and their eauivalents. 
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